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Abstract of JP1 1087290 
PROBLEM TO BE SOLVED: To enable a 
semiconductor wafer, whose surface Is very 
intensely rugged and complicated to be 
effectively cleaned and dried out by a method, 
wherein a mixed composite cleaning solution 
of cleaning mother liquor and alcohol as an 
additive is used as a cleaning solution to clean 
the semiconductor wafer. SOLUTION: A 
cleaning solution 1 is supplied to a cleaning 
tank 3 via a feeding device 2, and then 
semiconductor wafers 5 housed in a wafer 
carrier 4 are dipped into the cleaning tank 3 
and cleaned. After a cleaning operation is 
finished, the semiconductor wafers 5 are 
transferred to a drying chamber 7 using a 
wafer transfer device 6 and dried out in the 
drying chamber 7. It is preferable that alcohol 
such as methanol, ethanol, 1 -propanol or the 
like is added to a cleaning solution, whereby 
they may be used separately or two or more 
selected from them may be mixed together for 
use, and a 10% or more concentration of 
alcohol is preferable. Hydrofluoric acid, 
hydrochloric acid, sulfuric acid, nitric acid, or 
an acidic solution which contains at least one 
of organic acids such as an acetic acid is used 
as a representative cleaning solution. 
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[Ml [SUBJECT] 

Bfli0i©afcLV^fil£fc*®7l£(fc& Washing and the drying of a semiconductor 

^•-f §^^#:r>rc/N(Dgfe}^ST^ wafer which have a much uneven complicated 

S'i&S'^-il-tfiffTo > (TiT* surfaceshape can be performed effectively, a 

* i* r X-Li«rte«fc semiconductor device can be manufactured by 

!; l. n t2Zl T 55 * the hi 9 h quality and the high yield by it. 

KM, 0 "ClKftTf* A ceaning melhod is provided. 

[#*#a] [SOLUTION] 

5 <D^ffi^ hH' The sample by which the precision-processing 

?-1L(D£5tellbTx<<? bikffi slot 9 of ni 9 n aspect-ratio structure like a trench 



hole was formed to the surface of the 



* i-mi 4,n-r*terfc*ff semiconductor wafer 5 is carried out. 

-£S2^f I J Cleaning liquid is made to infiltrate into the 

^ro#?R5';&Jcfl^{§A3-£<5/t inside of a process slot easily on the occasion 

T/i'^-A'tmtiHOlB&m of this. 

WW-ZR V ^ 5 £ «fc «3 Fv^ Therefore, the wettability inside a trench hole is 

f-?Lrt^tf>$tfLt£ £rc&# LT?5fc improved by using the mixed cleaning liquid of a 

^SrSbUfcjfcfr 5 o chemical solution as it is alcohol. 

It washes effectively. 



2 

£] 

CjBCEZ). 




1... cleaning liquid, 2... cleaning-liquid supply apparatus, 3... washing tank, 
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4.. toa e came , 5... semicond ct r afe , 6... wafer conveyo , 7... a dry 
o 

r om 

mhh#<D®ffl] [CLAIMS] 



[if 1 ] 



[CLAIM 1] 

When a semiconductor substrate is cleaned 
with cleaning liquid, 

The cleaning method of a semiconductor 
substrate, comprising it constructs so that it may 
clean by the composite cleaning liquid which 
add-mixed alcohol to the cleaning mother liquid. 



[»**2] [CLAIM 2] 

7;i/3 *-/kjd jjc jgtt & 10%^ An alcohol water solubility is made into 1 0 % or 

±£ LTfifcaffcfrUlfB*© 2 !* more - 

jgftS-jgtftgfc^-^ The cleaning method of the semiconductor 

substrate of Claim 1 . 

[CLAIM 3] 

Alcohol is constructed by at least 1 type of 
methanol, an ethanol, 1-propanol, and 2- 
propanol. 

The cleaning method of the semiconductor 
substrate of Claim 1 or 2. 



[»#S3] 
[»*S4] 



[CLAIM 4] 

The cleaning mother liquid is constructed with 
water or a chemical solution. 
The cleaning method of the semiconductor 
substrate as described in any one of claim 1 to 



[»#S5] 

(7y», 8nt flltt. 
(2)tfrlE(1 i ifiKte 

(3)7^~Tzk&tFT:- 



[CLAIM 5] 

Washing mother liquid is constituted of 
The acidic solution containing at least 1 type of 
acid of the organic acid which contains 
hydrofluoric acid (hydrofluoric acid), the 
hydrochloric acid, a sulfuric acid, nitric acid, and 
an acetic acid (1), (2) The acidic solution 
containing at least 1 type of the acidic solution 
of said (1), a hydrogen-peroxide solution, and 
an ammonium fluoride, (3) The alkaline solution 
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y<D'J?te< t & lS©7;v>!7 y containing at least 1 type of alkali of the 

te^tsTfrt) y tt^f^ (4)M1E ammonia water and an amine, (4) The alkaline 

(3)(DT frfi V te^flfc t iii^fc so,ution containing at least 1 type of the alkaline 

Tk^Tk&t^WfcT^-^ solution of said ( 3 )> a hydrogen-peroxide 

^\TV w i^iXT^ t, solution, and an ammonium fluoride, (5) The 

* -J*? w > Z. '^ uid mixture containing the acidic solution of 

V^mm, (5)BUHS(1)fc L< (i said (1) or (2), and the alkaline solution of said 

(2)<DmVtmm t MfE(3) k L < (3) or (4), or the neutral solution containing (6) 

li(4)<D T?vji y h water. 

tfil-n-^ & L< f±(6)7k£r-^if The cleaning method of the semiconductor 

LTj^SlfNfl substrate as described in any one of claim 1 to 

[ff*«6] [CLAIM 6] 

tMitM L Tne cleaning mother liquid is constructed by the 

Tfi£3»#£l75£3©vvf;h, organic solvent. 

^.—^t-^^^^^/^^-tc/nash The cleaning method of the semiconductor 
substrate as described in any one of claim 1 to 

[l»**7] [CLAIM 7] 

ifei^SiSl^ Jf-ffiSt^J&^O A surface active agent is added to the cleaning 

L-0&5ff#Jf 175M6<Z)Vvf mother liquid. 

4n ^.—^i-aa^/n^ite/*:^^^, Tne cleaning method of the semiconductor 
substrate as described in any one of claim 1 to 

[f»*^8] [CLAIM 8] 

R&mfeM £ , WiJ * ^#ffiS A surface active agent is constructed by at least 

^t^WttiSt; 1 type of a cationic surface active agent, an 

Mtt#ffif£tt#J<D4>& < t h 1 anionic surf ace active agent, and an amphiphilic 

^SSSi^SJS? 715 ** ^cleaning method of the semiconductor 

<D¥mft&m<Dm&*fe 0 substrate of Claim 7. 

[»#Jg9] [CLAIM 9] 

4>&< i: &¥^f£i£>l& The manufacturing method of the 
semiconductor device which has the cleaning 

vtti- -tii ^fr^^v&-r*HA-t* process of a semiconductor substrate at least. 

*«Vm«S??^?^S? WHEREIN, said cleaning process is 

i2 252- -h-L SaL-tat constructed by the cleaning method of the 

WM<D¥mW&&<OmwJ3mV semiconductor substrate as described in any 

#J5fcLTj&3¥3Mfc$SB©jK5t one of claim 1 to 8. 

^"feo The manufacturing method of a semiconductor 
device. 
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[fflfcfcJS 1 0 ] [CLAIM 10] 

S:$£fiMft£:> (1)7 vik7kM& Washing mother liquid, is constituted of 
(7 -y&t) iMM ffiigt ^ ne acidic solution which contains at least 

Rxmm&&t**mm<D'pte < 1 type of acid of h y drofluoric acid (hydrofluoric 

V* i »^»fcir2*fe£* acid ) and the or 9 anic acid containing the 

.i^iT.viS^rfSS;, hydrochloric acid, a sulfuric acid, nitric acid, and 

(2) tfTi£(1 fcjfllfcffc: an acetic acid 

yk^Tk&tf 7 jyffcT £ A (2) The acidic solution which contains at least 1 

fcfc l*fc«r£tflfete type of the acidic solution of said (1), a 

(3)7> ,; E-:^T3k.K.TJ ? T 5 hydrogen-peroxide solution, and an ammonium 

><D'J>t£< k i> li©7;i/* U fluoride, (3) The alkaline solution containing at 

Sr-^tfT yv* y (4)ffflE least 1 of alkali of the ammonia water and 

(3) <D T;vij U > ffiB/k an amine - < 4 > The alkaline solution containing at 

!\™ "I*" 1 f least 1 type of the alkaline solution of said (3), a 

. ? V" , Z IE* i hydrogen-peroxide solution, and an ammonium 

©4>tt< Hll?ratf7/V* fluoride, (5) The liquid mixture containing the 

y (5)tfj|S(1 ) L < ti acidic solution of said (1 ) or (2), and the alkaline 

(2)(D%iVk®m t MIE(3) t L < solution of said (3) or (4), or 

t L < te(6)7k£-££r The neutral solution containing water. 

qapftw^aUtasSenilliS:*? The manufactunng method of the 

y «c««T*ffSl©HO semiconductor device of Claim 9. 

[*W©S»/iRW] [DETAILED DESCRIPTION OF INVENTION] 



[0 00 1] [0001] 



mm<DM*r&&.tii&m] [technical field] 

:fc$6!JI3f4„ WHTJPh $£tt$t£k Th is invention relates to the cleaning method 

yt^ttffly ±7 5. ^teif^ (called hereafter, a cleaning method, the 

< coMjt7°n-fei (djiffl^tLS surf ace-treatment method, etc. are named 

atife.-i.-4fc /^i-ir atife-fc-it =te generically, and a cleaning method ) used by 

S^SJ^I^Sf 2k5 ma °y manufacture processes, such as 

MmmJvm^Zffi.WLXmft73 electronic material, a magnetic material, optical 

ifekm-t) KflllK ¥M material, and ceramics. 

WBM.<OW&TMKf¥Mtt^ Specifically, it is related with the manufacturing 

Wl§£fa<DW&^feJk.~& : £fri%: } i% method of the semiconductor device using the 

^Tz.^MW^WftWk'ftfekLM leaning method of the suitable semiconductor 

■f% )Q substrate for the manufacturing process of a 
semiconductor device, and it. 

[0 00 2] [0002] 
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[PRIOR ART] 

¥^g#:r>;x/N coti^o— flgiftft General conventional cleaning and 

^fc^&tF^JIte: mT^E^^/^ conventional general drying of a semiconductor 

7?®kmm*<Dm£m*Ty wafer c ° nducted as ™ ows - .. . , h 

- y > wafc/k*^* > Said wafer ,s ,mmersed to cleaning liquid, such 

ll *f iJS, iSS2 as a ^ mixture of a hydrofluoric acid and a 

om>&mmomfrmzmmmm hyperpure water, and a liquid mixture of 

jSHK$*Ti!fc#Lfc&fc:£[#ti^c ammonia, a hydrogen-peroxide solution, and a 

let 5 MlH[>^^Sr7KffiL, ^ hyperpure water, for a redetermined time. 

V^t^lfy^i^ IPA (^yy After cleaning, said wafer is washed in water by 

p fc:VkX7i'=i— /u) ^$£jt& the hyperpure water, then, a wafer is dried by 

4$fcJ: 5 V^'^&ltlfktZjife s P' n df y 5n 9. 'PA (isopropyl alcohol) vapor 

•CfrtoMri^. drying, etc. 

[0 0 0 3] [0003] 

^©fficDgfc^^fe^ LT\ i5fc# As another cleaning method, a semiconductor 

Wrt^iftjf-ftSt^^ffc^^^ wafer is immersed to the cleaning liquid in a 

^ ^tSh 1 ?!^ washing tank, the cleaning liquid is vibrated by 

/b*tJ»i- v io tern, * -n- x nUt-** the ultrasonic generator. 

^?tr£?r ft J^f This method is ,earned conventionally, for 

«3RJ;9«lbriX33«3,ffl|x.tf. example, it describes in Unexamined- 

#M0S 63-14434 -fr&SHcfB Japanese-Patent No. 63-14434 gazette. 

t^TV^o -tf>t£5fe«te, This PRIOR ART distributes some ultrasonic 

^#^^(cSfll£ti£:¥^#:r7 generators so that the semiconductor wafer 

<£ 5 (c^^wg?^^ immersed into cleaning liquid may be 

^^^ft&HEfiLT ^^^j. surrounded, an ultrasonic energy beam is 

A *.i)k/NiEffi irradiated with respect to a wafer main surface, 

i-w-i ^-mfcn ^ *»e>~ an ultrasonic energy attains a wafer surface 

MfrLTflBItU wjth processed minuteness in each-table 

*nX$Hfc»«W^«v^rto# surface in a trench. 

[0 00 4] [0004] 



[»9liS*^LJ: 5 [PROBLEM ADDRESSED] 

M] In order to attain high-densification of an 

HSfIsIIS©iaifl5^kS:0 integrated circuit in recent years, a trench (1 or 

%t'$>\z. ^MW-t?^/^(D^.W: less m'conm of width, 5 or more micronms of 

ffifi"*n l "V-iiwf***i-»4Hi^ depth) almost fine in the shape of perpendicular 

SrS r? i 2? is P rocessed b V a dr y etchin 9 etc. with respect 

fteVMB (» 1 m m WT, »3 5 to tne ma j n surface of a semiconductor wafer, 

At m £*±) & K 9>f ^y^-y^ element separation is formed using this slot, to 

ft £fc «£ «5 #PX U £ ©if large capacitize a capacitor is tried. 
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[0 0 0 6] 

63-14434 %'&mifimtfbtl 
ip=fc 5 ^*»©jeW««±3Sil 

xhz> 0 
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[0005] 

The semiconductor wafer with which the high 
density semiconductor integrated circuit which 
has a much uneven complicated surfaceshape 
is formed is only immersed to a chemical 
solution and pure water. 
In this cleaning method, neither a chemical 
solution nor pure water can be exchanged in the 
trench-like part of that surface, a cleaning effect 
reduces remarkably. 

[0006] 

On the other hand, a semiconductor wafer is 
immersed to the cleaning liquid in a washing 
tank in order to clean a semiconductor wafer, 
the cleaning liquid is vibrated by the ultrasonic 
generator. 

This method is learned conventionally, it is 
effective to cleaning of the semiconductor wafer 
with which the recessing above-mentioned 
especially was given. 

for example, Unexamined-Japanese-Patent No. 
63-14434 gazette is mentioned. 
This PRIOR ART distributes some ultrasonic 
generators so that the semiconductor wafer 
immersed into cleaning liquid may be 
surrounded, an ultrasonic energy beam is 
irradiated with respect to a wafer main surface, 
an ultrasonic energy attains each-table surface 
in a slot 



[0 0 0 7] 

$ jl/n com sr+a^aaH- * tz 



[0007] 

However, with such a washing-process 
technique, in order to clean the slot of the 
above-mentioned semiconductor wafer 
sufficiently, many ultrasonic generators are 
needed. 

There is a possibility of making a semiconductor 
element producing damages, such as a crack, 
by ultrasonic irradiation. 
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[0 0 0 8] [0008] 

£ tc , K7-fxyfy^f Moreover, the wet etching of the semiconductor 

LfciDX^(Ort$[5^®(c^ wafer which formed the sacrificial-oxidation film 

utm/^ma,^^] -r- ^mh: rh -r to the inside surface of the process slot 

X *fjfri conventjona|| formed b tn d ni 

*^*>|t>r^il5 carried out, aid it is removed. 

^T&>- Js mizmtm Removing the contaminant which adhered to 

1 1 h^MUM^iU^m^HM process slot inside surface with the sacrificial- 

L Wfd^4£j£|&*-f 6 ^ t oxidation film is performed. 

Wfik>fiX^Z> 0 h^hi^s - However, the opening of a slot is fine and the 

(OMTM\t±^Ltz.X. 5 \zM<D depth of this process slot is also as above- 

mummWX-mtS-km^tc mentioned deep. 

ft ^ y^ytfW-^^ 7 fy/f Therefore, etching liquid and the cleaning liquid 

^^afc^-Tfc^ittHb,^.^ j -i after an etching does not infiltrate into the inside 

'&<Dm&&frffi.ft$Nz-\-fti§:A 0 f a S | 0t 

-&"f, SlfSTft SftrtM&S a satisfying slot inner surface was not able to 

fr o t ti$X% &j&»o tc 0 be processed. 

[0 0 0 9] [0009] 

|£^NF{-*3V>Tt> VJtrvJk Even in the time of drying, 

^<D^^(^ft^$ ^. ^ ^ ^ water which exists in trench-like parts, such 

* S?f ) SE?5^223 V ' tliVpartThfchTcornpl^ shapes, such as 

5ffl7fKffffiT5*5fttfiirsEa> stack structure represented in the shape of 

* tr IPA ^^©^ feather such as a fin shape, 

^LT % 8fc#,RlJ ? $£j^;& s ;F+# With dry means, such as above-mentioned spin 

TMbSi, ^OftOi^f dr y' n 9. above-mentioned IPA drying, etc., it 

<Dy°v J fc Xo^^XWkK^&ifc does not remove sufficiently. 

<D*m^zxmm A . n m d 

\-\^mi=-mmii^^-\r-f?>mwm±, formation, various problems, such as 

IHRWiaWfl^MXttS***: degradation of film quality, arise that cleaning 

&»To and drying are inadequate, and the serious bad 

influence for reliability of an integrated circuit is 

exerted. 

[0 0 10] [0010] 

JfcZ&Vflfe, ^(D£ 5 ft^^cofSj This invention was made in view of such a 

Mfi. Ktt^T £titch<DXh conventional trouble. 

9 WthfDM LV^JtfeMJK K aims at P rovidin 9 the cleaning method which 
030 perform effec « v ely cleaning and the drying 

SSSlflf 5, , J > , # of a semiconductor wafer which have a much 

&X>nm*yi%:mz<T?Zb<D unev en complicated surfaceshape, and the 

X%Z>Vt&jjfe~Bai : £fi*m^ manufacturing method of the semiconductor 

fc^mm<OW&m*m& device using it. 
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[0011] [0011] 



[SOLUTION OF THE INVENTION] 

Said objective is attained as follows. 
Namely, the cleaning method of this invention 
uses the composite cleaning liquid which add- 
mixed alcohol for the cleaning mother liquid as 
a cleaning liquid which washes a semiconductor 



[«RHSr#«ri-5fc«)©¥a] 
fifc£*i3. -tt£t>^ *mW<D 

9 / — 1-yn^V-/K 2 
£ftfc£l|MBlfcL<H:2«EU: 

L^**tt 10%£JLh©**tt 



[0 0 12] [0012] 

±fE2fc}£©?£ t LTfi, Water or a chemical solution is used as said 

yJcJsfcfiSKHJWSfflV^ £;ft/ rUIR cleanin 9 mother liquid (liquid), a cleaning liquid 

©flfc©ft*tt*fcttra*H! or a , surface-treatment liquid of commercially 



It is characterized by the above-mentioned. 
Preferably as alcohol, methanol, ethanol, 1- 
propanol, 2-propanol, etc. are mentioned, for 
example, these may be used alone or in 
combination. 

And an alcohol preferable concentration is 10-% 
or more aqueous solution. 



[0 0 13] 

t£s (1)7yfbJc*K (7y|), 

mm. mm, mm. Rvmmz 
mm. (2)tuE(i t $ 

m\tfcm*RT*y yfcT 

7 5 y&<D'J>t£ <thlU<DT 

v ^tsr/vts v mm. 



available common knowledge etc. is sufficient. 
[0013] 

As the typical cleaning mother liquid 
For example, (1) the acidic solution which 
contains at least 1 type of acid of hydrofluoric 
acid (hydrofluoric acid) and the organic acid (it 
may be acetic acid alone) containing the 
hydrochloric acid, a sulfuric acid, nitric acid, and 
an acetic acid, (2) The acidic solution which 
contains at least 1 type of the acidic solution of 
said (1), a hydrogen-peroxide solution, and an 
ammonium fluoride, (3) The alkaline solution 
which contains at least 1 type of alkalis, such as 
ammonia water and an amine, (4) The alkaline 
solution which contains at least 1 type of the 
alkaline solution of said (3), a hydrogen- 
peroxide solution, and an ammonium fluoride, 
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~$J\<D'J?tj:< t & lffitr^tf (5) The liquid mixture containing the acidic 

TAs$) y VkMffi^ (5)HfrfE(1) 1 b L solution of said (1) or (2), and the alkaline 

< m2)<om^mt BUfB(3)^ solution of said (3) or (4), or (6) the neutral 

L<li(4)D)7;^!)ttgIi solution (a water independent is good) 

i> l < «(6)** containins water etc - are mentioned - 

[0 0 14] [0014] 

-hfEgfc^W&teu Moreover, the organic solvent is sufficient as 

Sfl-C&oT h «tV\ said leaning mother liquid. 

»^*^J|LiBiStt»* As a cleaning liquid, commercially available 

FFrw-m^itM-*!^ surfactants, such as a cationic surface active 

^SSS ^SSS^flf agent, an anionic surface active agent, and an 

£m]fr<Dftmm&m*Wmmms amphoteric surfactant, organic solvent, or 

L< ttifikH-rEfifttSlt^r additive agents, such as a blend of these 

WfafflkcDUG-Vo^OMtoMZ surfactants and the organic solvent, can be 

ffimirZZ.ktfX*%Z> 0 used together. 

[0 0 15] [0015] 

¥^ft3£fi0fiai2ftfeK::J8V^T A various cleaning process is contained in the 

fe^&MfoftTMfflslkfri&ti^s manufacturing method of a semiconductor 

?SS22i??®??5^ however, in particular, if said cleaning method is 

*SSi?Sti??t:iEf used in the process to which a unevenness 

m&?jm*mmTnte'$&mz. ex j Sts j n substrate surfaces, such as a fine 

titWttfrti, &W<D&.^¥-M process slot, cleaning will be performed 

ft^ ft trivial" 3 £ t # S "C# effectively, a quality semiconductor device can 

<5 0 be manufactured. 

[0 0 16] [0016] 



OT> El-l3iafciSot 
©«S«rfft^1-5o E 1 (a) \z. 

01 (b) fc^i-«fc5fc* 



[Embodiment] 

Hereafter, Embodiment of this invention is 
demonstrated according to FIGS. 1-3. 
FIG. 1 is what showed the basic conceptual 
diagram, and demonstrates the profile of this 
invention according to this. 
As shown in FIG. 1(a), the cleaning liquid 1 of 
this invention demonstrated by the item of a 
"SOLUTION OF THE INVENTION" is supplied 
to a washing tank 3 via a supply apparatus 2. 
After that, the semiconductor wafer 5 housed in 
the wafer carrier 4 as shown in FIG. 1(b) is 
immersed to a washing tank, and is cleaned. 
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=t/^3r !174 (ciilx^j £ tifz¥ Next, the semiconductor wafer 5 is conveyed to 

Jgft; ? a^N 5 ^^#^f L a dry room 7 by the wafer conveyor 6, it dries as 

T»1-5o showninFIG.1(c)inadryroom7. 

j»^7t*^U 01 (c) fc* 
5 0 



[0 0 17] 

*-Lfcfc<Z)T\ 0 2 (a) \z.tf1t 

# 10%^±<DT/l/3-7VT*y 
^*«rfrofcli, 0 2 (c) (C^ 

So &*>\ H1 1 &l>*0 2 tt*38 

ftV^ 1 & 1 ft!?x/>Oj^ 



[0 0 18] 

#$§^£•3, 0 3 (a) 

I^ti9l«, m 3 (c) 

^K-m-zmmiw 10 

[0 0 19] 

LfctfoT, H3 (d) 



[0017] 

FIG. 2 showed the other cleaning method of this 
invention. 

The cleaning liquid 1 of this invention is 
supplied to the cleaning room 8 as shown in 
FIG.2(a). 

Next, it washes as shown in FIG.2(b), after that, 

the drainage liquid of the cleaning liquid 1 is 

carried out, after rinsing by being alcohol 

whose water solubility is 1 0 % or more, it dries 

as shown in FIG.2(c). 

There also exists said method. 

In addition, FIG.1 and FIG.2 is just an example 

of this invention. 

However, it can be adapted also for the single- 
wafer-processing washing apparatus (not 
shown) which washes every one sheet wafer. 

[0018] 

This invention, even if the high aspect-ratio 
structure of the precision-processing slot 9 is 
formed to the surface of the semiconductor 
wafer shown in FIG.3(a), after immersing as 
shown in FIG.3(b), the contact angle with 
respect to the semiconductor wafer of a 
cleaning liquid is 10 degree or less as shown in 
FIG.3(c). 

A wettability improves, it becomes easy to 
permeate into the precision-processing slot on 
the surface of a substrate at a cleaning liquid. 

[0019] 

Therefore, as shown in FIG.3(d), it constructs 
so that a cleaning liquid may carry out sufficient 
permeation to the bottom part in a precision- 
processing slot. 

In addition, a contact angle is described in 
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T, 13 (e) iZTjk-rX o m 

t>m&m&m^it&. m 3 w 

rr% EI 3 (e) i^-r«£5K7 
<ft*fe*fr 5 r 
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"the 3rd edition chemical manual introductory 
volume II p89 revision, Maruzen issue" for 
example. 

And it is the pulling of the semiconductor wafer 
from a cleaning liquid as shown in FIG.3(e), or 
the cleaning liquid from a washing tank is 
ejected. 

After removing a cleaning liquid from a 
semiconductor wafer, it dries as shown in 
FIG.3(f). 

Here, as shown in FIG.3(e), it is alcohol and a 
short time of drying can be carried out by 
rinsing. 

In addition, it can dry further efficiently by 
performing a heating from the wafer reverse 
side at the time of said drying. 



[0 0 2 0] 



[0020] 

By this invention, a removal can do more 
reliably the foreign material adhering to the 
inside of a precision-processing slot, 
furthermore, by using the hydrofluoric acid of 
this invention, and an alcohol liquid mixture, as 
the "PROBLEM ADDRESSED" described, the 
oxide-film removal at the time of the capacitor 
formation becomes easy. 
Therefore, the semiconductor wafer cleaning 
method and semiconductor-device 
manufacturing method which can aim at the 
outturn and yield improvement in a 
semiconductor wafer can be provided. 



[0 0 2 1] 



[0021] 



mmm] [Example] 

(mmmi) ^m^=^^n <Exam P iei> 

»tfc»JHB*nXjtr*jgjjfc!ft* tfc The cleanin 9 effect of this invention with respect 

Fe *? abs °* ed in J ide tne Precision-processing 

*.r*/-i?*n*mi*- v n janta 1 *. slot Provided at the semiconductor wafer was 

A A T?f 5 IS? t° confirmed with the following procedures. 

m Z (3) Th e schematic of the sample for the cleaning 

(DMmmRVm 4 (b) «cDf$lr evaluation is shown in FIG.4(a). 
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■V-^zffr 10 tt, Si &m 11 ±.K 
tfV Si12 SrfifclKU 5Ky Si \z 
7L©IJI!n&0.5Atrru i^2^m 
©$[»l8t 9 ri«c £ ftT ^ 

[0 0 2 2] 

±1Bfc#ffHEffl*^fc Fe ^ 

(fc«U pH = 11 ifc 

5± SfciR'&ttfcfMSl) Fe 

20 ^n*as*ffofc. 

^Wft»LT,Fe>f^yAS!»# 

7Mm%Ltz Fe w^arai 

TM'fc 100 gCfciO^t 30 

y^rt© Fe 

[0 0 2 3] 

<D&& ; mmi (fcfcb, mi 

tfi pH=3 fcfc*J:5fca£Jt 

*Hf * i 

UttZUffl&t* pH=3 
<fc 5 fcft^JfcSrWK) MEL 
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And the cross-sectional schematic is shown in 
FIG.4(b). 

The sample 10 for the cleaning evaluation 
forms a film poly Si 12 on the Si substrate 11, 
the precision-processing slot 9 of aperture- 
diameter 0.5 micronm of a hole and depth 2 
micronm is formed to poly Si. 

[0022] 

The following things were performed in order to 
make said wafer for the cleaning evaluation 
absorb Fe ion. 

Fe ion is dropped to the mixed solution (where, 
a mix ratio is prepared as that a solution may be 
set to pH=11) of ammonia, a hydrogen-peroxide 
solution, and a ultrapure water, it heated to 50 
degree. 

Next, the wafer for the cleaning evaluation is 
immersed to the mixed solution for 24 hours, 
after that, water wash was performed for 20 
minutes. 

After that, it dries for 20 minutes with IPA vapor 
drying apparatus, the sample for the cleaning 
evaluation which Fe ion absorbed was created. 
And in order to measure Fe ion absorbed to the 
sample for the cleaning evaluation, the sample 
for the cleaning evaluation is immersed for 30 
minutes into 100-degree hot water, the hot 
water was collected and Fe sdsorption residual 
amount in the sample for evaluation was 
measured with an atomic-absorptiometry 
apparatus. 



[0023] 

This wafer was cleaned by the cleaning liquid of 
this invention, and the conventional cleaning 
liquid. 

The cleaning liquid of this invention prepared 
the mixed cleaning solution (it corrects, and a 
mix ratio is prepared as that a solution may be 
set to pH=3) of a hydrofluoric acid, a hydrogen- 
peroxide solution, and 2-propanol. 
Moreover, the conventional cleaning liquid 
prepared the mixed cleaning solution (it 
corrects, and a mix ratio is prepared as that a 
solution may be set to pH=3) of a hydrofluoric 
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0 ^ # 

0° „ acid, a hydrogen-peroxide solution, and a 

&o*t«y* mx ^- x ^ u,trapurewater - 

^2^/^^"^ [0024] 

, ' ' ^aSvsp^ The measurement _ r esult of Fe sdsorption 

^k^fo"' 5 mis residua! amount in the sample for the cleaning 

^ t 1 *^ ft J evaluation of 25 sheets each cleaned with 

®£ ^ j_ , 0 cleaning means shown in FIG. 1 by this 

1 o #31 £> & invention and the conventional cleaning liquid is 



^^W^^^f , ^ shown to Table 1. 



^ ojjj,^ In this invention, it became every sample below 

€ # ^ p *^-f » the detection minimum value (0.4 or less ppb) of 

0"4p^)/w4^.^ J " A Fe ion of a measuring device. 

tf\ ' *5 » * "£ Fe -Y However, Fe ion is detected in the conventional 

*V ^ iV f>V>$frf cleaning method, dominance of the cleaning 

^^05^^ £ £ 2^ effect of this invention was shown. 

[0 0-2 5] " [0025] 

[mi] [Table 1] 
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11 25 


il- 
ls 


tarn. 


Ht-^ 

ill RttBT 
(0.4&T) 


2.1-2.7 



Row: Item, Fe sdsorption residual amount in the sample for the cleaning 

evaluation (this invention, conventional), 

Column: Cleaning conditions, before cleaning, after cleaning 

Low Limit of detection or less 
(0.4 or less) 



[0 0 2 6] [0026] 

(%mM2) ^M3tXS© <Example2> 

F*3, Al Lfc— ZilS^jftlEU Tne exam P' e which implemented this invention 

(D1&$JM (MJLlf!fcf$¥- 5- in the forTTiation Process of general wiring which 

3255WMWKM)K**m* SS^S^ miC ° ndUCtor manUfaCtUrinQ 

MMLtzM^i- 0 ( )t describes in Unexamined-Japanese-Patent 
No. 5-3255 gazette) 
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mmz^-fo @5 (a) 

ffiF*11 ttSi&E, 13i2Si£ 

£ 11 «®»/&£*ifcS£te 

JK, 14ttAI«ii, 15~17{2J1 

mmmmx&^x, *mmmx 
it, cvd {imm%ftmm m 

j¥2oooa), socials mm 

600~1200A), CVD fefc,fc!3 
Bf&Ztltc Si0 2 j^ 17 (M 
2000 A) ©3l»f)^5t 
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[0027] 

The cross-sectional schematic of a 
semiconductor substrate is shown in FIG. 5. 
The code 11 in FIG.5(a) is Si substrate. 

13 is the oxide film formed to the surface of the 
Si substrate 11. 

14 is Al electrode. 

15-17 is a layer-insulation layer, comprised 
such that in this Example, It consists of three- 
layer structure of 

the Si02 film 15 (film-thickness 2000 
angstroms) formed by the CVD (chemical 
gaseous-phase vapor deposition) method, sOG 
film 16 (film-thickness 600-1200 angstroms), 
and 

The Si02 film 17 (film-thickness 2000 
angstroms) formed by the CVD method 



[0 0 2 8] 

m5 (a) foiH-J:?^ 7)Vir 
n#-*>^<DCF 3> C 2 F 6 ^$r 

o xm mmmmm m a s 

# 1 .2u m /H8 £ 

MLT, ¥*tta&K±© Al 
«^14£gtfi£i4:5 0 

[0 0 2 9] 

•9,f!l^ff70g^2-7 s P/V 

JMK^fejfeSftaURT? 15 &m 

{c«LfclH5 (b) ^TF-tMft 
&m 19 &B&£Lfc 0 ^ 
/W- 18 F*l£l$«#« 
AtTV^^T, 1&ffl\z.X 2 

-7°n^y-/^T- 20 ^Rgy y 

18 £<9»ttJ£-£f:: Al 



[0028] 

As shown in FIG.5(a), CF3 of a fluorocarbon 
and C2F6 grade are used, and the aperture 
diameter of a hole forms the through hole 18 of 
1 .2 micronm(s) to a layer-insulation film layer by 
the dry etching, the Al electrode 14 on a 
semiconductor substrate is exposed. 



[0029] 

Next, a semiconductor substrate is cleaned for 
15 minutes by this invention by the process 
liquid consisting of the mixed cleaning liquid of 
70-degree 2-propanol and an organic alkali 
liquid, when it was a dry etching, the by-product 
19 shown in generated FIG.5(b) was removed. 
Next, the water content is infiltrating into 
through-hole 18 inside. 

Therefore, 2-propanol performed rinse for 20 

minutes in this invention. 

It was able to dry in a short time by rinse of this 

invention. 

As for the Al electrode 14 exposed from the 
through hole 18 in this state, for example, the 
formation of insulators, such as produced thin 
AI203, was not seen in the cleaning method by 
the process liquid of the conventional organic 
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alkali liquid currently described in Unexamined- 
Japanese-Patent No. 5-3255 gazette. 



[0030] 

Furthermore, the Al wiring layer 20 is formed on 
the Al electrode 14 as shown in FIG.5(c), an 
insulating film not shown on it is formed, 

When further forming on it the wiring layer 
connected with said Al wiring layer, what is 
necessary to follow the above-mentioned 
similar point. 

[0031] 

After forming wiring in the above process, it 
investigated about the connection situation of 
each wiring layer. 

Consequently, the contact resistance of a wiring 
layer is extremely become small compared with 
the conventional connection, 

Therefore, the semiconductor was able to be 
manufactured by the high quality and the high 
yield by this invention. 

[0032] 

<Example 3> 

This invention was implemented in the 
formation process of general wiring which used 
Cu among the manufacturing processes of a 
semiconductor device. 

(It describes in Unexamined-Japanese-Patent 
No. 6-326101 gazette) 

FIG. 6 is sectional drawing which shows the 
example of a manufacturing process of the 
semiconductor device at that time. 



[0 0 3 3] [0033] 

0 6 (a) iZTF-fi. 5 teffcjf It is an insulating film (for example, the BPSG 

^£^-f5 (BI*4fH) film 22 ( boron * phosphorus * silicate glass) is 

91 hi- *&&m (M*tf formed b y the CVD method.) on the 

BPSG K 22 ! - yV-"" semiconductor substrate 21 which has a 
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y^— h1Sy^) & CVD diffused layer etc. as shown in FIG.6(a) 

<fct)^i-5 0 iK^T* -t©± (illustration omission). 

y ^ X t) „ Ti JH 23 Then, 106 T" film 23 is formed on it and the TIN 

*- hr ™ ffi 94 *-?B?f* film 24 is formed on it by the sputtering method, 

U *&fc*©±"^^ theCufilm25isfurtherdeposittedonit. 

[0 0 3 4] [0034] 

^V^T, HI 6 (b) <£>«fc5M s tti Subsequently, a resist 26 is applied on said 

HZW&O-tfc Vi/^ h 26 structure like FIG.6(b), it patterns with a well- 

^JL m$N<D*hV y?y7 known Photolithography g^Phy * etching 

^ cf-^sfitzimir-r- technique. 

1 ' ^« « rY« /7 Then ' as shown in l=IG.6(c), the resist 26 is 

-✓^T5o El 6 (c) used as a mask and said Cu film, a TiN film, and 

5 fc, h 26 Ti film are patterned. 

{I LTtfflS Cu J& TiN The etching removal of except for the part which 

Ms Ti >^-f3o is wirin 9 other words is carried out. 

[0 0 3 5] [0035] 

v^V^T*, IK| 6 (d) Wet 5 t N mJ Subsequently, after removing said resist 26 like 

iEUv 5 * h 26 &|Sfc*Lfc3K FI6.6(d), the mixed cleaning liquid (however, a 

> -?--7"n/-? /w-,i,^,M^*yfe set t0 P H-3 ) of the hydrofluonc acid of this 

t ( + u_o w invention > a hydrogen-peroxide solution, and 2- 

(75:7c U &.fK^pH-3 propanol was performed according to the 

<5±5^S^it*jWK) cleaning method of this invention stated in 

M 1 T?J£^fc#36W©ifci*:fr8; Example 1. 

[0 0 3 6] [0036] 

m 6 (e) CVD Ne xt. the wiring part of the three-layer structure 

Ki. V BtilEX@"C^o t~ Ti of ^ fi,rT) wni ch remained in said process by the 

TiN * Cu 8^ 3 if «itf>gaii gS!!!^^^^ TiN fi ' m * 

*MV*wtt97-r*;ttii«*-* 34- Cu film is coated by the W film 27. 

W»5rWR27-C«t«T5« , R Subsequently, the passivation film 28 (for 

1>T\ i6 (f) ©ct9(c:> ±fc example, TiN film) is formed for the entirety by 

£/^^<— y 3 ^JH 28 (W* the CVD method like FIG.6(f), the structure 

ff TiN B) £ CVD ife-CJ^fiS U which made the wiring part the main body was 

mm^ftZ^fak LfcfciftS:^ completed. 

[0 0 3 7] [0037] 

%^<D7 y&kW&ikfo^Mb Compared with the mixed cleaning liquid (it 
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corrects, and a mix ratio is prepared as that a 
solution may be set to pH=3) of the 
conventional hydrofluoric acid, a hydrogen- 
peroxide solution, and a ultrapure water, by the 
semiconductor cleaning method and 
semiconductor manufacturing method using a 
cleaning liquid of this invention, fraction 
defective decreases 5%. 
The semiconductor was able to be 
manufactured by the high quality and the high 
yield. 

[0038] 



lmW<D%}%] [EFFECT OF THE INVENTION] 

J^±i¥i£Lfc«fc 5 ^IBlflfc As explained in full detail above, this invention 

J: t) JftM<D S #j£oij$;1~5 r t was able t0 attain tne expected objective. 

&X*%t- •fttfrt, fjv^x— That is, it washes that it is alcohol with the liquid 

;v > SiiilAffiriiitff n mixture of a che ™cal solution. 

;vtmm<D®umvm& A cleaning liquid jnfjltrates int0 the 

w t Iv- «t v , GUficogst semiconductor wafer which has a much uneven 

**ffi^5R -f 5 * ^ complicated surfaceshape easily. 

'Md&fifcifci^iKasil AU5fc# Washing and drying can be performed 

Xtflfcftfcajftttfcfi 5 r £ * effectively. 

T?cF<5o ^fc, Moreover, this invention can apply cleaning of 

fc$^°s^<Dfy?£tp'f fflS&y*'* substrates, such as not on| y a semiconductor 

^ 74X?mnh&<B*» wafer but a thin-film device, a disc, etc. 

[M^WfttM [BRIEF EXPLANATION OF DRAWINGS] 



[Ell] [FIGURE 1] 

■fc3&W<Dmifm.&*WLW1rZ>%t It 's the block diagram of the cleaning method 

ftjofeco-f n y $ 0"C4> explaining the basic concept of this invention. 

[02] [FIGURE 2] 

^W^^^M^a)— -WSr^-f 't is the block diagram of the other cleaning 

ffi<£>^5fc#;fr}!fe<£>:/p s/^IHTrfe me t h °d which shows an example of the basic 

^ concept of this invention. 

im3] [FIGURE 3] 

ffllMXB[*lU^<0$c&fc<D& It is the schematic which shows typically 
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K&Tfftfa&M&tfyfcsFTWlQt permeation and drying of the cleaning liquid 
MX*fo% 0 inside a precision-processing slot. 



[H4] [FIGURE 4] 

fc&Wmy-^y/isOWiV&mx* ^ 's the schematic of the sample for the 
cleaning evaluation. 

[0 5] [FIGURE 5] 

¥$ttSfl^8iifeI&©l*I% Al 't is cross-sectional process drawing of the 
£r*@iffl X^t^^WCLWr^W^ semiconductor device when implementing this 

L n rnn on H^ A J 

among the manufacturing processes of a 



semiconductor device. 



[EI 6] [FIGURE 6] 

¥^#^ft<£|&3al§.tf)f*k Cu 't is cross-sectional process drawing of the 

$M£fflLfcBUftIg{£*!8M$r semiconductor device when implementing this 

*-teri u ^^^mHrm:^a>m^ invention in the wiring process which used Cu 

«L;Lifr©¥#{ttS«*>«f gmong the manufacturjng p r0C es S es -* 

semiconductor device. 
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[EXPLANATION OF DRAWING] 

1... a cleaning liquid, 2... a cleaning-liquid 
supply apparatus, 3... a washing tank, 4... a 
wafer carrier, 5... a semiconductor wafer, 6... a 
wafer conveyor, 7... a dry room, 8... the cleaning 
room, 9... a precision-processing groove, 10... 
the sample for the cleaning evaluation, 11... Si 
substrate, 12... poly Si, 13... oxide film, 14... Al 
electrode, 15... Si02 film, 16... SOG film, 
17... Si02film, 18... through hole, 19... by- 
product, 20... Al wiring layer, 21... 
semiconductor substrate, 22... BPSG film, 
23... Ti film 

24... TIN film, 25... Cu film, 26... resist, 
27...W film 

29... the passivation film. 
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[FIGURE 1] 
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1 ... a cleaning liquid, 2... a cleaning-liquid supply apparatus, 3... a w 3 shi n g ta n k' 
4... a wafer carrier, 5... a semiconductor wafer, 6... a wafer conveyo r , 7... a dry 
room, 
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[FIGURE 2] 



02/12/24 



22/24 



(C) DERWENT 



JP11-87290-A 



E2 2 



-C 1 



TH~ IVISO" 



DERWENT 



Leu 



[S3] 



[FIGURE 3] 
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(d) W (f) 

Before cleaning, immersion, inflation of the liquid 
Cleaning, removal of water, drying 
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[FIGURE 4] 



[@5] [FIGURE 5] 
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